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ABSTRACT
Cox, Perry L. M.S., Purdue University, December 2016. Lightcraft Previzion in
Distance Education. Major Professor: Carlos Morales.
Visual Effects has continued to progress at an astonishing rate and green screen
technology can be seen in all aspects of the video industry from Hollywood
blockbusters down to training videos and distance education.
As video technology has increased, so has the quality and capability of
distance education. Purdue University has set itself to be at the forefront of
distance education. This study looked to evaluate Purdue’s investment in the
Lightcraft Technology’s Previzion system and its impact on distance education at
Purdue. There were 65 initial participants and this study compared the impact of
two separate videos on their learning. Participants were given a pre- and post-test
to determine how much they learned from the video they watched. Their scores




For the past three years, Purdue’s Distance Learning Center (DLC), has
produced Distance Learning Courses, Just-In-Time Training Modules, and
promotional material for both Purdue courses and outside clients. These videos
have been produced through a variety of methods and technologies. Each semester
has seen improvements in the technology implemented. The newest addition to the
lab is Lightcraft’s Previzion system. Previzion is a pre-visualization software that
uses markers in the ceiling and a secondary smaller camera to track the cameras
real world position and transfer that data to a 3D world in the system. This allows
for the production to see what the finished composition will look like as it is being
filmed. While it is possible to achieve finalized graphics within Previzion, it is
primarily used for pre-visualization purposes.
1.1 Scope
This research focuses on comparing videos with identical content, derived
from a Just-in-Time-Training(JITT) Module, and filmed with different production
methods. One version utilizes the Lightcraft’s real-time tracking capabilities. The
second version will be produced following prior production techniques.
1.2 Significance
The Distance Learning Center at Purdue University looks to produce high
quality, enriching, distance learning courses and training videos. The DLC produces
content for many different Purdue majors and external clients and strives to provide
the most capabilities it can to its clients. This is in line with Purdue’s New Action
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Plan for Digital Education. In December of 2015, the lab received a draft of a new
proposal for pushing a new focus on distance education. Above all, the plan stressed
uncompromising quality and value. There are multiple services on campus that
allow for the recording of distance lectures and each produces a different level of
quality. This could be reflected in Purdue’s ranking in the US at 54th in a study
conducted by U.S. World News on online distance learning programs (Brooks &
Morse, 2015). With the technology available and the standards that commercial
video production are held to, there should not be such a wide distribution in quality
for educational videos. The DLC would like to become the standard that Purdue
holds Its distance education to. This standard the center hoped to achieve led to
the following research question.
1.3 Research Questions
Is there an improvement in the learning of students with videos produced
with Previzion versus the previous ATEM solution the lab used?
1.4 Assumptions
The assumptions for this study include:
• Participants will answer all the questions asked truthfully to the best of their
ability.
• Participants will not rush through the material presented.
• Participants will complete the study in full.
• Videos will only be differentiated based on production techniques.
• Participants will not be subject matter experts in the topic.
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1.5 Limitations
The limitations for this study include:
• The participants will be over the age of 18.
• Participants will be Purdue University Undergraduates
• Participants will not all be from the same major
• Particpants will be randomly assigned to the videos they view.
1.6 Delimitations
The delimitations for this study include:
• The age of participants will not be under 18.
• Participants will not be located outside fo the United States.
1.7 Definitions
In the broader context of thesis writing, we define the following terms:
Compositing: the process of combining two or more images layers together with the
use of a mate to define the transparencies of the layers as defined by Wright
(2010).
Teleprompter: a machine that helps someone who is speaking to an audience or on
television by showing the words that need to be said. (telepromtper, 2011).
Mask: a segment of an image or video that is designated to be empty to allow two
images or video to be layered and the lower element to show through.
FX: the creation or manipulation of images outside of a live action shot
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JITT: Just-In-Time-Training. A method of instruction where material is presented
to the learner just before they are needed to use it.
Green Screening: the process of filming an actor on a blank green background and
using tools to remove that background and place the actor over another image.
ATEM: a live video switcher that allows the user to apply mixes and effects live
and to monitor multiple video feeds
1.8 Summary
This chapter provided the scope, significance, research question,
assumptions, limitations, delimitations, definitions, and other background
information for the research project. The next chapter provides a review of the
literature relevant to greenscreening in distance learning.
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CHAPTER 2. REVIEW OF RELEVANT LITERATURE
This chapter provides a review of the literature relevant to distance
education, greenscreen technology, and video standards.
2.1 Impact of Video
Humans are vast consumers of video. Current statistics put the number of
YouTube users at just over 1.3 billion and the average consumption of content on
YouTube each month at 3.25 billion hours. (Harden, 2016) YouTube represents a
vast array of video usage from user home videos to entertainment to online training.
Video has proven to be a good medium for education, despite some of the
limitations. Cennamo found that out of the different forms of media, video has
shown itself to be a strong conveyor for psychomotor skills over more intellectual or
verbal material. (as cited in Marx and Frost, 1998) This corroborates video as a
strong JITT platform, with video able to convey the necessary skills to complete
immediate tasks. There has been some concern with how videos are perceived.
Solomon and Leigh (1984) found that students who watched videos retained less
information from them because the videos demanded less attention. However, if
they were told to learn from the videos, as is the case with JITT videos, they would
probably learn more.
Interaction has been shown to be an important element of effective learning
(Kelsey, 2000). However, there are many benefits to a asynchronous video based
education. Asynchronous education can meet the need convenience (Tallman, 1994).
Learners who do not have an abundance of time and need to fit their learning into
an already busy schedule can watch online courses or training videos as they are
able. In addition, learners can re-watch sections of videos that they had trouble
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with or needed to review. One of the center’s clients who uses video for Just in
Time Training claims that the training exercises they have done have benefited from
asynchronous video due to the reduction in costs and presenter error (R. Tennesson,
personal communication, April, 2014). If the content is recorded versus using a live
presenter, the client saves from having to pay the presenter each time the training is
required. In addition, there is not the worry that there could be an instance of the
presenter forgetting to cover vital information when teaching.
Despite the proliferation of video in our lives, there is a wide array of quality
when it comes to the videos we watch. We can see this on youtube and in the
differences between big budget Hollywood films, television, and Indie style videos.
Visual Effects, or VFX, play a large role in the scale and quality of the videos we
see. From massive, photorealistic, animated characters and sets to simple
greenscreening and tracking, there is a collection of capabilities when it comes to
compositing video. Television and consumer video production are beginning to
reach for the Hollywood level of graphics as technology provides new opportunities
for VFX. Television shows such as Once Upon a Time are seeing an increase of the
number of effect shots per episode to upwards of 400 each week with the
implementation of Lightcraft and Zeus to handle their tracking and compositing in
real-time (Wired, 2014). There are even decent FX coming out of small Indie
Groups on Youtube such as RocketJump. We can see FX in distance education
videos as well, primarily in the form of green screen compositing. Green screening is
a process in which an actor is filmed over a plain green surface and the background
is removed, allowing for the actor to be placed over another scene.
2.2 Current Use of Greenscreen
Green screen technology in education falls into two categories: a conduit for
knowledge and a learning experience. While the methods differ, both methods of
learning provide a unique experience to the students. In the conduit method, green
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screen technology is used as a medium through which educational content is
delivered. This could be considered a standard for many distance learning videos
out there. Using the green screen, presenters can be placed over the material they
are presenting, providing a more engaging experience (Cleveland, 2012). While it is
impossible to say for sure that the videos are all green screen, they do all involve a
mask of some kind and green screen compositing is the most accepted way of
accomplishing it. There are some companies like Sightdeck (Anonymous, 2014) that
provide a similar live compositing surface in place of green screen. Sightdeck uses
projection to create an interactive environment for the presenter. However, there is
a difference that can be seen between the projected background and the Chroma
keyed background.
The second method for green screen in education is as a learning experience.
There are many different teacher blogs and success stories that cover using green
screens to facilitate learning by having their K-12 students actively participate in
footage production on a green screen. Mike Wevers was asked by a student how the
ESPN show was made and Mike used the resources available to allow his students to
produce their own short show filmed on the green screen (Wevers, n.d.). While Mike
had access to a larger studio, there are cheaper options that make simple green
screening available for educators. Caroline Sheffield used an App on the IPad that
allows for green screen footage to be composited out. The App she and her
colleagues used was five dollars, but several free versions exist as well (Sheffield,
2012). These services are great for K-12 educators who don’t have the budget to
afford higher end video production, but still provide an experience to the students
like Sheffields whose curriculum included a history section where students reenacted
historical events on a green screen and produced small shorts of their performances.
Green screen experiences are also available to students in higher education as well.
There are many programs that focus on green screen production like Purdue
University’s Computer Graphics Technology Program. In courses like this one,
students learn the intricacies of compositing on a green screen and produce their own
8
student work. There are also extracurricular activities like Ball States Teleplex 8
where students can experience production in a professional setting (Ball State, n.d.).
2.3 Current State
Green screening both as a conduit and as a learning experience has found its
way into distance education. Examples of some of the primary uses of distance
education now are traditional accredited institutions, for profit institutions like code
school and digital tutors, and Just-In-Time Training. JITT and several of the for
profit institutions take a slightly different approach towards distance education.
Where traditional accredited institutions focus on a four year degree and conveying
a wide range of skills, JITT and many for profit institutions are focused on specific
skill set. They look to convey how to complete a particular task in a short amount
of time. JITT provides the information as it is needed and not weeks or months
before, thereby avoiding loss due to time passing.
Currently, there are employers who are questioning the necessity of a four
year degree(Capelli, 2015). Universities are looking to maintain their relevancy.
Many of these for profit institutions are already structured to be relevant in this
changing environment and Purdue University aims to follow. That is the driving
factor behind the new action plan and what we hoped to do accomplish with this
research.
2.4 MTurk
For this study, participants were drawn from Amazon’s Mechanical
Turk(MTurk). MTurk is a crowd-sourcing platform hosted by Amazon that has
become increasing popular as a resource for research(Downs, Holbrook, Sheng, &
Cranor, 2010). On their site, researchers acting as requestors can propose a study,
called a hit, and receive respondents, called Turkers. Turkers can view all available
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Hits on the MTurk website and agree to participate in a given task in exchange for
monetary value. Hit values range depending on the difficulty and time spent on task.
MTurk has been shown to be similar to student surveyors, but more robust
(Buhrmester, Kwang, and Gosling, 2011). While there is a popularity to Internet
based panels such as MTurk, there are inherent risks involved with using a system
like MTurk. One risk involving online reseracher are professional surveyors who are
more likely to complete Hits solely to gain rewards. Golden and Brocket found that
professional surveyors are more likely to inattentive or fraudulent in their responses
to obtain their goals.(as cited by Smith, Roster, Golden, & Albaum, 2016).
The first step in reducing potentially fraudulent responses was to limit the
volunteer sample. International Turkers were found to pose a significantly higher
threat to data quality and produced a greater number of fraudulent responses
(Smith et al., 2016).
The second step was to provide a monetary incentive. MTurk allows for
relatively cheap testing quickly (Buhrmester et al., 2011). Task rewards are set by
the requestor and can be as low as $.01. The higher the reward is for the Hit to be
completed, the better results can be achieved. Downs (2010) and Buhrmester et
al.(2011) came to conflicting results about task wages. Downs found that lower pay
resulted in lower results and pay closer to minimum wage produced acceptable
results. Buhrmester believed that Turkers were intrinsically motivated and that the
lower pay would not result in a loss in quality. This study is going to play it safe
and follow Downs measure of payment.
The third and final step to ensure data quality was to attempt to suss out
inattentive or speeding participants who don’t fully read the questions presented.
These participants were filtered out by use of attention questions. Attention
questions are obvious answers or questions that tell the user what answer to pick.
(Smith et al., 2016) These questions could also be trick questions where participants
are told to purposefully select a wrong answer. However, false questions can breed
mistrust in the participant (Downs et al., 2010).
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2.5 Summary
While a body of literature exists for distance learning and its importance and
place in society, the Lightcraft system has yet to be researched in an academic
setting. This study hopes to take what is already becoming an industry standard
and apply it to academia. The hope is that the same success that the system finds
in a commercial setting can be applied to distance education. The following section
outlines the study that was conducted to and the methodology used.
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CHAPTER 3. FRAMEWORK AND METHODOLOGY
This chapter provides the framework and methodology to be used in the
research study.
3.1 Study Design
In this study, an independent t-test was used to analyze test results gained
from watching two separate videos featuring different production methods.
Participants were first given a pre-test. This test is used to create a baseline of what
the participants already knew and if they had participated in a Point of
Dispensing(POD) before. A POD is an emergency procedure to be implemented in
the event of an emergency outbreak to dispense medications to a large number of
people in as little time as possible. After completing the pre-test, participants
followed a second link to a page with one of two videos. Upon completion of the
video, they clicked on a clicked a button that closed the page and took them to the
post-test. Participants that completed both the pre-test and post-test, did not miss
their attention questions, and did not attempt to cheat the system were
compensated a dollar for their time.
The content of the videos was created by a client of the Distance Learning
lab for a Point of Dispensing training exercise. Out of the content provided by the
client, the scripts used were taken from the POD Screening Assistant Position. Both
videos used the same script and actor. The first video was filmed using the ATEM
set, featured below. The camera in the video is stationary and the actor has
restricted movement. The background has an image a map spins right to left while
the other background elements spin counter to that.
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The video and tests were administered using MTurk. The listed Hit informed
potential participants that the study consisted of two short tests and a three minute
video. They were given an estimated time of 10-15 minutes to complete the Hit.
Once the Hit was clicked on, the participants were shown the study and asked if
they wanted to accept the Hit. The study consisted of a page of instructions with
the two links. Copies of the pre- and post-test are available in the appendix.
Figure 3.1. ATEM Virtual Set Purdue’s Distance Learning Center
In the second video, the camera is free to move and the actor walks with the
camera during a segment of the video. The virtual set is a digital recreation of the
possible physical location the POD could take place in. The camera’s motions are
matched by Lightcraft’s tracking system and matched by a virtual camera.
3.2 Unit & Sampling
The following sections will discuss the hypotheses, population, sample(s),
variables, and the measure for success.
3.2.1 Hypotheses
The hypotheses for this study are the following:
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Figure 3.2. Lightcraft Virtual Set Purdue’s Distance Learning Center
H0: The differing methods of production will have no impact on student
learning.
Hα:The differing methods of production will have an impact on student
learning.
3.2.2 Population and Sampling
The study sample was selected from Amazon’s Mechanical Turk(MTurk). It
was a volunteer sample drawn from participants over the age of 18 and located in
the United States. MTurk settings on the task restricted MTurkers from outside the
United States from participating in the study. A total of 50 participants partook in
the study. Each video received 25 accepted responses.
3.2.3 Variables
The independent variable in this study was method of production. The
dependent variables included pre-test scores, post-test scores, and a learned score.
The pre- and post-test scores were determined by totaling the number of correct
answers in each test. The learned score was derived from these scores by subtracting
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the pre-test score from the post-test score. The methods of production would be
considered successful if the scores on their respective post-tests were higher than the
scores on the pre-tests.
3.3 Summary
This chapter provided the framework and methodology to be used in the
research study. The following chapters discussing data analysis, results, and
conclusions.
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CHAPTER 4. DATA ANALYSIS
This chapter contains the analysis, results, and conclusions drawn from the
study.
4.1 MTurk Responses
Initially, the study was designed to have a total of 50 participants. They
would be randomly assigned to the videos until each video had received 25
participants. Based on the way study was established on MTurk, it was possible for
participants to start the study and neglect to accept the Hit to signify that they are
participating. Due to this, it was possible for the participants to do part of the
study. When the 50 person limit was reached, the potential participants were
prevented from completing the study.
The initial response for the study resulted in 65 participants. However, 15 of
them did not accept the hit and were only able to complete part of the study. Out
of the remaining 50, three participants were eliminated from the ATEM Video Test
and five participants from the Lightcraft Video Test. Out of these eight
participants, four submitted multiple results for the tests, four failed to complete
either the pre-test or the post-test, and two participants re-accepted the hit to
complete both videos. The study in total took an average of 12 minutes and 36
seconds to complete.
4.2 Demographic Results
For the ATEM video, there were 23 participants who completed both
portions of the study. Out of these participants, 70% were female and the ages
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ranged from 18 to 55 and up, with the majority of the participants falling in the
25-34 year old range.
Figure 4.1. Gender Distribution for ATEM Video
Figure 4.2. Age Distribution for ATEM Video
Similarly with the Lightcraft video, the 20 remaining participants were
68.1% female, and identical age ranges, but with the majority of the participants
falling evenly between the 25 to 34 and the 35 to 44 year old ranges.
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Figure 4.3. Gender Distribution for Lightcraft Video
Figure 4.4. Age Distribution for Lightcraft Video
4.3 Study Results
Once the results were compiled, one participant from the ATEM tests and
four participants from the Lightcraft tests for failing the attention questions. The
participants were given a pre-test to determine if they had any pre-existing
knowledge of the POD. The participants that watched the video filmed with the
ATEM set scored an average of 4.85 on their pre-test questions. The participants
that watched the Lightcraft set video received similar scores with an average of
score of 4.1. Each group was shown their respective video and given the post-test.
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The ATEM video participants scored an average of 9.05 and the Lightcraft
participants scored an average of 9.43. The scores were tallied and the results of the
pre-test subtracted from the post test to produce an adjusted score to represent
what the participant learned from the pre-test to the post-test. Each set of results
was fed into SPSS and run in an independent t-test with an alpha=.05. Individual
participant results are listed in Appendix C.
Checking Levene’s Test for equality of variances produced an F-value=.178
and a p-value=.675. Since our p-value is greater than our significance value, we can
assume that equal variance between our groups. Assuming equal variances, our
p-value for the independent t-test is a .195. This is greater than our alpha of .05
showing no significant effect on the learning based on the method of production for
the videos.
4.4 Summary
This chapter has described the data collected in the study as well as the
analysis of the data. The next chapter will cover a discussion of the results and a
look at future work.
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CHAPTER 5. DISCUSSION
This chapter focuses on a discussion of the results and provides a look at
future work.
5.1 General Findings
There was no significant relationship observed between the method of
production and the learning outcome of the participants leading to a failure to
reject the null hypothesis.
H0: The differing methods of productions will have no impact on student
learning.
There is not enough evidence to conclude that the method of production in
the Distance Learning Center has had an impact on ability of students to learn from
the videos. While we had hoped for a positive influence on the outcome of student
learning, no observable impact is an acceptable result. The participants were still
able to learn from the Lightcraft videos at the same rate that ATEM participants
were able.
However, I feel that it is worth noting that four of the participants had
scores that stood out from the rest of the data. There were two participants on for
each video that had next either had a 0 increase or had their score decrease by 1.
Three of these scores were near perfect on the pre-tests and the fourth did not see
any improvement from its score of 3 on the pre-test. Out of the four scores, none of
the scores themselves are outliers from the data and all of them had a time on task
that normal with the other participants. There were no indicators marking them as
needing to be rejected other than the outstanding scores. Re-running the data
without the four oddities resulted in a drastic drop in the p-value to a .038, still
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assuming normal variance. This would fall within our significance value of
alpha=.05 and provide sufficient evidence to reject the null hypothesis in favor of
Lightcraft providing a positive impact on student learning. This opens the
possibility of additional research into productions with Lightcraft.
5.2 Limitations
While MTurk proved a useful tool for gathering data, there were definite
limitations to the results that were obtained. The tests were administered on an
external site that the participants could link to. The way the basic Hit is set up
allows a situation where participants can move forward in the study without
accepting the role of a participant. This creates more work for the researcher and
wastes the participants time when they are no longer able to complete the task. The
steps taken to ensure data validity helped catch several dishonest participants, but
could stand to be improved.
There was also a budget limitation on the participants the study could
attract and use from Mechanical Turk. There are two categories of Turkers on
MTurk. There are the general Turkers who are newer and have completed less tasks
successfully and there are masters who have established themselves as reliable
participants and workers. The length of time and the level of Turker you cater to
both limit the number of participants you can attract as the cost begins to go up.
5.3 Future Work
5.3.1 Future MTurk Studies
In future studies that involve using Mechanical Turk to crowd source
research, I would recommend accessing the source code of the hit and programming
the tests into the task. This can help limit further fraudulent behavior. In the case
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of a pre- and post-test video study like this one, I would program the tests into the
hit so that when they begin the hit, the pre-test appears there in the Mechanical
Turk browser. If something cannot be embedded in the task, a link to the content
will be made available after the task is completed. If an external link is used, the
participant should be directed to a separate page and a code provided that allows
the participant to continue back on the task page on MTurk.
5.3.2 Production Methods
While this study does not currently provide sufficient evidence for differences
in learning rates based on the production methods, the four outstanding points
leaves the possibility of repeating the study. There is a possibility that these points
represent a ceiling effect. This could mean that there was a constraint in the
measurement of the data. There is a possibility that the tests might not be
sufficient for people who know the material fairly well already. In the future, the
DLC recommends completing this study with harder content that would require
more critical thinking on the part of the participants and increasing the number of
questions and participants in the study. The increased difficulty should result in a
lower average in the scores, better capturing participants who score high.
5.3.3 Expanding Focus
Outside of recreating this experiment, there are opportunities to further
expand research into production choices that could affect student learning. Some






With the investment into Lightcraft, we can see the improvements in our
capabilities and the reduction in time to composite a shot. One potential area of
research would be to look at how much time on average is saved depending on the
type of footage being shot. There could be comparisons between different levels of
movement in the camera and different complexities of scenes.
5.3.3.2. Actor Choice
Out of the three identified research areas, the choice of actor is one of the more
robust opportunities for research. There could be studies on instructor gender, age,
and appearance and their effect on student perception. There is also a chance to
study the differences between professional actors and subject matter experts.
Professional actors have a natural presence on camera and perform very well.
Subject matter experts have a stronger understanding of the material, but tend to
come across very stiff. There is potential to test whether it would be better to hire
actors and train them in the content or take subject matter experts and train them
to be comfortable on camera.
5.3.3.3. Set Photorealism
My virtual set used in Lightcraft for the second video is not photorealistic. There
could be an opportunity to explore whether the realistic accuracy could affect
student learning and be worth the trade-off of the time invested to be produced.
How much is good enough?
5.4 Conclusion
This study has shown that there is no significant relationship between the
production method used in the Distance Learning Centers videos and student
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learning. The addition of camera motion and full virtual sets did not cause an
observable change in the knowledge gained. The fact that no observable change was
detected does not mean that the implementation of the Lightcraft system was a
failure. The videos produced with Lightcraft still produce an acceptable level of
learning and an increased technical capability. This study has presented new
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Appendix A: Pre-Test Questions
1. Enter your MTurk ID:
2. Male or Female?
• Male
• Female
• Decline to Answer






• 55 and up





5. POD stands for what?
• Point of Distribution
• Point of Dispensing
• Place of Dispensing
• Place of Distribution













• Exit at the back
• Dispensing Station












11. What medication is being dispensed? This was not addressed in this video.
Select the third answer.
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• Diazapan adn Amoxacilin
• Epinephrine and Benadryl
• Ciprofloxacin and Doxycycline
• Oxycoton and Hydrocodone
• Metamusil
12. How do you indicate which medication the patient is to receive?
• Write it neatly at the top of the form
• Give them a label with their medication
• Direct them to the appropriate Dispensing Station
• Circle with a pen
• Mark the back of their hand
13. What form will each participant fill out?




• Medical History Form
• Head of Household Form
• Medication Request Form





15. How many people can one person retrieve medication for?
• Only for self
29
• Self and Significant Others
• Immediate Family
• Up to 5
• As many will fit on 1 form
• As many as they have the information for
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Appendix B: Post-Test Questions
1. Enter your MTurk ID:





3. POD stands for what?
• Point of Distribution
• Point of Dispensing
• Place of Dispensing
• Place of Distribution
4. County Residency is Required.
• True
• False









• Exit at the back
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• Dispensing Station












9. What medication is being dispensed? This was not addressed in this video.
Select the third answer.
• Diazapan adn Amoxacilin
• Epinephrine and Benadryl
• Ciprofloxacin and Doxycycline
• Oxycoton and Hydrocodone
• Metamusil
10. How do you indicate which medication the patient is to receive?
• Write it neatly at the top of the form
• Give them a label with their medication
• Direct them to the appropriate Dispensing Station
• Circle with a pen
• Mark the back of their hand
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11. What form will each participant fill out?




• Medical History Form
• Head of Household Form
• Medication Request Form





13. How many people can one person retrieve medication for?
• Only for self
• Self and Significant Others
• Immediate Family
• Up to 5
• As many will fit on 1 form
• As many as they have the information for
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Appendix C: Individual Participant Responses
Figure 1. Individual Participant Response Score ATEM Pre-Test
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Figure 2. Individual Participant Response Score ATEM Post-Test
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Figure 3. Individual Participant Learned Score ATEM
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Figure 4. Individual Participant Response Score Lightcraft Pre-Test
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Figure 5. Individual Participant Response Score Lightcraft Post-Test
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Figure 6. Individual Participant Learned Score Lightcraft
